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i mt<w n e g r/jx xt h t&><m %%.<n e g 
tiirEE g R/fxxamz^mn^m^timmncom 

ASISk. 

e g R^xTmx'mmmxmzm^n. e gr/jx 
mmmz egr tix^mntrnz ti . e g r#x £ 

£tiU . 

TWieis^rtSraa-fSEGR^srfriB^aissT'^ai 

sxk -r &rt«Mn7)E g R^x^ainii. 

s iw±. m i < t± m mxmmm 1 1 wsi s it o 

(C» A $ it 4 fl^c E G R //X ggft<7) 0 . 0 0 0 1 ft W± 

t L££ t iw&tthimm i tciei!i^rt«i»oE 
GR/y^^a^s. 

Rtfxxn%tt, 

mm g RtfxAnmznmMzmmztimmw® 
e g Ry/^TSKM-c -mmAmz&m n. e gr^ 

maiMPfc egr #*TSWcjs«aii . e g r//x £ 

Tfifef5»!i*]£3rai-& E G R#x£iJifie#aigrtft*l1 
XolZ Lft«I»EG R^x^ai^s^^v^ 

X, 

ffiflBWAWWEG RSSfttffaJIS L 1 £ , SBBAffia 
rtgD 1. <0 2 ttOhfc U:£ k £$»k t&MMW) 
EGR/fXfttSmiS.. 

imwM ) wsEwxaoE GRaui2fiai*3 Lit, 

firtttt k t'4 HI** 2 £im<0\>mmcOEGRtfX& 

[tmm5] ffii£EGR;#XAPaS£>l*lf£D2£. mil 
WA»<OF»JSD 1 CO 1 /2&Tb LfcZ b m®btZ> 
3XttIf£Jg4 fcffiWWrtttWKOE G R//Xft 

[iftg«6 ] mmAmMwmfrkffiREGRXx 
xa^cr>nm^"\>mt vco&z l 2 £ , jotee g r#x 

AMWrtSD 2WT4: L££k£ftffik 
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HIWBH 5 <Df5tflA> 1 OCK«Ort*««Htf> E G RtfX 
[MWM7 ] mmEGRtfXAnWcoFimm* . m 

KWAiM>R«+'&«ot lt wje^flw:* l 3 £ 1, -s 

1 otClB«<7)««OE G R^JftaSSffl. 
SD 1 fcif!EEGR#XAPg&£>l*rtSD 2^<@H<7)1/ 

2bitzzbznwb tm-m. 3 -in^jg 7 ooma* 
10 1 ^ztm<r>nwm<r>E g R^x^mmu. 

S5cDi*if2 k ^ L v bttzZbttmb-tm 

3 ~~m%m *>wia> 1 ocis««rt*wRi«) e g 

[who] inneMfflffi^HfflttK^. im^s»e 
g R//x«nTaEii^ t aBawi»c«ASit. sfg^ 

iflglicOE G R tfxffift ±S» A. «PtH $ S ; k £1$ffi 
k-r*ll«JB 1 -l»«Ja9<7)Mix^ 1 otzEWn^flM 

M<?)EGRyyx^ai^i. 

20 [fgn^Iimira] 
[000 1] 

[wmmtmmm] *mn*. «wegr 
( m$m$ii ) ax $ »oi- 4 fc» flSftwsmjciJM- 4 . 

[0002] 

k LTti, Mitf . »T0 8- 0 3 5 7 9 0^&$8fc 

c:^i><7)li. Blocs* J: a 

(cnf jenmi'rtKdix . ^Eal : 2o , 11 a 7 7/h 

30 2' £K1L^5S^20' (TMV&X'OTTU- M 
3' SJtii-f*kktfcy<-y7;H 2' fcitfaTTW 

-hi 3' tjt^sn-cos. a V 7/h 2: ii, hjb 
ffibwitfi i nmmzma lx^i <o? . &m 2 

0' li-zi/H 1' WrtttkTSSWffllKSrWdiL* 
^J:5Ki!»i«ni8r*4. ffi!Wf EWfcSaft. 

k* s -C#&, kfatwt'3il). 
[0003] 

40 [wwrnmLkobi-mmi uplkvz,. znx 
0 %mke>$&Wi%v>®i&$ . i*i«i«rioe g R.y/xift 

tcfc^T. KffiOEGRy/'x (WT. M^ktf 

ammmtiyMi.zi&TL. m^xim&i&&cr>±.mz 

50 oTNOxSfffiffi^tijD^, laWWSfJRttHfi^ffiTt* 
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i o o o 4 3 mz . ftniTkffwm ix ltd x p- 
y 3 «k o&&mzwtmm±ix it omtiih 

[0005] 

R^AQSi . MBE G R^APffl5{:«it«K8NK 
3«f3i$iX. E GR^XA>'ji5§^i,g^A ? »l*lg 

& (M i fclHJ k , iWEIMf K EGR fix TmiXimZ 
ix. EGRtfA&WatlfctoWimtniiiQUb. ft 

mi . ffitttm?gft£ffi&t h e g R#*£iwistfrina! 

zSA $ ftSftAE G R ^8UI«)Bf jeftftfStU: k L 
[00 063 t«i)<lfl 2 Kffitttftf&giii. msvmtoto 

mm ft npwmft <o o . o s «£Ub . * l < tifinESA 

tSficOrtSSft 1 #IH3fc o fc*ASfl***E G 

0 . 0 0 0 1 flSKLhk lit. * IX . Il^iH 3 £ . 
EOaJHHTIi . E G R//x SrWA-T 4 t&wntttW) 

ftttSiii*WKtfM»A«i: - E G R#;rra»CinE 
WA*fc««S*l. E G R^aWiaW SfiaKflf #«» 

2}lSf$ft jKUfclW k . WEH«fcEGR^TiSI|-C« 

k . *«■*.. mk^r* n ft aan- a egr^j me 

i&SJSrCJftiW* J: 3 LfcF*3«S«Wc0 E G RtfA<%& 
SiWcfc^T . 1«E*ASWE GR?t*U7|fi]ft$ L .1 
ft . iKfl»A**>rttlD l *> 2 ftJSLtfc Lfc. 
[0 0 073 liOT 1 H»«3B3ClE«<0»W)fll«i: 

i-tat . raufmw-s?* g e g r * . 

bloiztehtc?). B^MU<r)oh<n~mzi5UX m 

m&:&&?&)) mmmttmuix it otw^tzw 
araie** < *t»-cs , e g Rtixmmmm 

i,zftdztmifebtc&. 
[ 0 0 0 S 3 *otS*. «waW0>Jt#te J: 
ttSK) BSTW* E G RJflBfltfXSTfc iSNOx flf ttS 
fflOJiJnS-IsIii-r h Z k J^fltik & 0 . «n«)&*lttffi 



3 ) mm 1 1-280563 

4 

m$m4izsmm,wx'it. mmxmE 
GRaai*m*«« l i ft. frEEGR^xAaawrtfs 

D 2(7)3 fgtihk Lfc. 

[00093 m**5 teia«*>»yrcii. misegr^* 

XAO*W>rtffiD 2 ft . fUEWAfflOrtSD 101/2 

Mffi«> &itiEE g R#^pf^HK+<c**-w> 

10 L 2 ft . HUieE G RffXXnmifi&D 2OTk L 
fc. Hl3OTl7KIE««»"JfCli» nti!BEGR/MAPg|5 

^)fB'il*L3ftto-ci2ISt^. 

[00103 n«qi8ceK^iKqrctt. nciff)g03fli 

'C^ffi L 3 ft , fflfilfllAffionaD 1 k nuHBE G R/MA 
□»«rtSD 2co\mcD 1/2 k Uc. WH7^Ii5Jt< 
a8KE«^)»B < l!KJ:<lWr. E G R#*jW*A.«W)rt* 
fttelU LTflfll) J: 3 tc^r S fcft . IHF»HflN£EK3 

ixtzmmmMtih e g R#z«isi*\ hv -fifesu 
20 tcies^fL^fssf F^ftaM* e g Rtfxnmmzit* 
mnmzist hztt%&. zcotz^. imwz&oE 
g RtfxtftifahmnmtSMztittfctMBW . IP 

W1-«««aBi^J(^HfflI*i: »!!«•* C k Kftftfc 
A, «iinttfJiic7)[6]±^J:OJl^k^0. $^«9MKtt 

^Kft. EGRfjxcvtimzmm 

thZttfX'tbZtlZtch. 

[00113 imm\,zim(r)WPixn. mti&uun 
nm. mm g Rtfxxuuv>m>t%> i \ >*»*iua 

30 ±kL^„ *^4«k-f^(f - l^lftlSWoiktc 
i 4Ea«rft/NcS«>*i k sWUfik fc**»<5> . S*E 
GRfi (*) <oanaiSE|C4:r)T*3fiJ=fl:t>»fc'Sr*. « 

«ioKB««o»!Bni. MB^ina«^ai«(4-*^ its 

il, SK^S1»<0EG R#X$iiX±.m\frL>miii$tl& 
Xolzlt:. 

[ 0 0 1 2 3 ipfrbm&bttllt, EGRfiXt&m® 
( mttfyHZb ) k IXWxh Z k *> 

mm&tf±.mz>v>x\ e gr^x tm\mm 

40 c7)9*\(E3i£# ft A# < t b Z k 6 k ft(C , EGR// 
x ft (SlSVfjrf^dU ^/S3iS.olS)-<7«Sl£^t«A3-tt 

J:0-«, mm»^k.^hZbffX'%bZbb 

■ 

[00133 

-s-c* & e g r ft . mmmizifo 

wffi5I^T-aA§-)i:l»c:k^T-§ ftfcA. Sffb* ®*> 
ohco-mzti^X («J3WWrfil«!flW>) ^(53iWta 
50 JnLTL2 3kWo£fli®ft0i!3-f6^k* { T'#S. C 
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(Dtztb . ffft Jffft(C£ v ^X t ftSbKeiSMBfc: J: & ftSJtt 

e g r tixmmmmzff ozt im^ttch . 

ttJBWXKTWB E G R^RS* OTlfiTt J: & N O xttffi 
ft^i«Jn2:IIIii-t £ i b iffl&bt: *) , «M^»*ttf|g 

ct*<T*4. it, nam i*?mm s izusmcom 
-rmnz . e g r. vw&mzmmth z t & i 

[ 0 0 1 5 ] * IX. IH9Hi9KK»aaHeJ:fU3r, 
*t»ok*4. BWUBiotBtt^RflCAixtf. egr 

ax t tem!&m<?)%kmmz±% <-tizb $ 
k 4±ic , eg r#* fcgjftWBtffiv «ai§.o%-<« 
a^raw.*** z t t= x &m$.tm®<r>fo±.b 

[00 16] 

s. mncowmiz&^ximth, mm, *mnm 

Steffi &EG Rtfx&illSlffiSrfiB* teltSMatatf -f - 

fc, u y^2.*w§iiJt^'j yyya -y ? 3 

-> 'J y^A, 7 \i 4 tfffifezti, is o y?2 mzlt fx h 
v 7 S ffitcK 0 ft W 4) iiT n 6 . 
[0017] y'J y^A.. y F4£ti, y'J >y2c0fiW 
b : sW -v I-' 4 TIBifc J; fx h > 7 eoJbrfiltc J; 0 

mm ht:mmbw.%x- 1- 5*3 jtfljww?- h e & 

ik iot, aww- h 6 imm 1 1 >wr 
ft^toi. iRKmi umm*mmzmm 
^ixtzmzmi 2co?-t'>\mztmL. wssami 1 
ii®%Mis%i3r&xmmi Kwsmmz&m- 

[ 0 0 1 8 ] WQ*ftiMNcU. EGR*'X^ 
£tt l mmhix. E G Rtfx&iflSM 1 a-tMiift 
%MS% 1 1 fl!l»J#E GR# 1 4 LT 

«««^»13t:««S*iSJ:3fc*o-c^6. 02 
II eg Rtfxffiip^ffi l cop»ffljS;^^ LT v > l> . 
B2fc*W:J:3fc. IJMluIS&l lfclSttSftSEGR 

^x'ApgB (Rj».*"xApa5. ot. mtAPiJkfci' 

o ) 1511 B*l 6«-««fc:Rttfe*i*WA*l 7 
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*l*ajPS 1 8(iEGR#l 4 5r^LT©m»^g|5 1 3 

[ 0 0 1 9 ] Iff 1 6 rtg|5lC(i, fiff 1 6 rtt'^jSAS 

1 7 fcffiPgp 1 8 fcoaiiSr^Itgi: Loo, S8Rtf)®» 
* 1 9 tfmt 1 6 <7)Fx^-H\ft ( E G RjfxnWfotifo ) 

bm^mzmmtitbmz. &mi wwmnm 

^ai?j<A p a 2 o t . <%a?k % mm Zit&tz awwwibjc 
asnffl2 i* { ia(t^tiTo4„ mi*,, f^aitftioic 

10 APSR1 5^^A§ni.M^x (EGR//X) (i. 

wsawk^fiaKrtf 1 9 i*iS:gfch.T , tunas 1 sihi^ju 

*l6«ttl*tt. 1 9 ta»t 1 90 
WSmclSft^^ttTOl 9AS:tfrLT?gffl§ix, H 
*1 6flWfi!»l 9^)JBIH*aHX3ttt, ^ffl*tUPSii 

2 l*^fiftUSiil»J:at : 5ro-CV^„ MV16 
rt«, »Ofs^l 9'/hM. H*8l*APffl2 0, ^fll 
7j<tUPgP2 1 . MMfflll 9 ACiot, 

20 [0 0 20] C^T', *»I«4»^ffl(CO 

%#9<nWi#b b tituww- h 6 saT3a*aa 1 2 1 
fjxiim.rmmzmftxti&tf, -wmmxn. it 

ISAP^l 5S:^UT> SBUKl l*^^«$ft, E 
GR^'x^aiSffl 1 fcHlA&ii* . 

[ 0 0 2 1 ] E G R75'X^ingE 1 t»A3 ftfc&fifctf 

xii . ke g r jirxttaissB 1 ( fS^f 1 9 com ) t 
jKSLs mriattipgp 1 8taffl-rsEGR#i4 (i^e 
30 gr#i 4imm<vmm&mzmixm*i%^zi>b 

a-ilJL-y hfrL>ii J %$: l %:liXmm%tx& X 0 iztc-o 
'CV^|>„ ) OYl-X. 3(c9A3*l&. It 

/c. ua^m^-fil 3tcii, 5HMK1 2«ffiflStcJ; 1 5E 
«$fLfc«A3BR* < ««aiB l 0 iitlX^XLXH 

o ; ism#8oia#t j; 0 , mimmaw 1 3t»A 

§ix^M^x(i, ©ASmtftt, fUWf-bSta 
•CMMK«A$a§. 

[0022] ti^-c, wxmti l^k^mtxEG 
40 aiga 1 1*] t&aw t cto^ais^^at^oT^ 

l>. EP*>, H2tc*»vc. APSP1 5*^ffiA-fSM 
^'X{±, JHV1 6*fWBW)«A«Bl 7«AL, HV. 

jffifflLrtunasi8*^aaiL^ egr*i4k»as 

[0023]^)t, fsfl!^ 1 9co^fflttt^ai*APa 
50 JPSflftCkK**. ^fc. IB«1 6F*jai (fSSSMffl 9 
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[00 24] fc I6"C\ *50t»JII'Ctt. -HJ-L 1 

<KofcWA«i m^ihtmz. egr^s® 

IS 1 OAP& 1 5 * , H 2 K^t J: 3 ( 
Stfflfrfc) . ffilESSASl 7^gg$-ti-5«t Lfc' 

£ . i?Agl5 1 7 rtHtC«S8 • tefSStffc 5 iKBrjeEK 
(*§ L 1 ) ittjtStfT**^ «9S<oeS!MPl 9fcr*A 
Z fctft'S *fctf>. R^#*£»Rtf>f3S® 1 9 
td^LT^oaeWMIiTWAS** 1 9^ 

<OBB8^<OSSAaflE<O^-'ftSr0S) <rfc*<?S, S 
vvttt***ofc|ja!Mfl 9 teliffiJ»tciS3rc\ £fc£> 

z m two tzmmz ®m izt a*? # * . 

[ 0 0 2 5 ] H3ti, *JOttBfll(cfli£ EGRtfAffiS] 
£■ 1 rtflWfiJBflf 1 9<W%SijSfc - AS* ( L 1 #M 
oMl^tS'^) tcfc(t**itfc, fcHJXSaMWWftiJ: 

JIM? 1 90¥^aaW*^-i: i 5r-sTtJ 0 . flyfcfcfcft* 

aowfrifiiaw «t -) *c*v 'Sii itnh \mm 1 9 tfiutt 

h Z fc »t1 6 i fc . 
[ 0 0 2 6 3 . H4 5 C, ^f^fi2 . 5 

L CJ yh^) ^xyxVCfeWC. EGR#14£l 

^laafcOfcaBfl-r* (imsawAffii 7^s*A$iti)) 

ilAE GR^ffiftS: 18 0 0 L/m i n J: Lfc*§£\ 
ffif!E#A»l 7^fiSW (fflft) tfttO . 2 LtLhOt 
&fc,ft#$:4><0fc i fl:*fc«>> ^t, fiiFiE&ASR 1 7co 
rt««*WIWMUI<Ol90. 0 8«ia±fct6*». £L 

< {iiiirie^Aa 1 7 nftmtz 1 ^insfe 0 tasASit 

hi&isEGR/j'X^&CD'^O .000 1 f&JSLhttSi 

[00 27] £fc. 05fi. EGR^'X^aJ^SlcO^ 
ASK 1 7W££ L 1 MEfliSHhtei:**). 1 9 

<W^Mfc£T<9fS&'i 1 9 WMi^MOftAfS 

L 1 fc*Affi 1 7 rtgD 1 <o 2 fija±t -wuf. 
Mcomtf Sm/secWTfc&O. £*MF 1 9 

*fctf>, tiMtip 

h. 

I 0 0 2 8 ] II 6 CO: . E G R ftiM 1 (7)A P$ 

i 5<r><p>tMtmx%i>i 7«4"i:«w^<oft$L3 (A 

□ffil 5<DHttS) fc. 4H53MF1 9 ±T 

tfors^^ 1 9cD^m®<v&cr>iikx-mm(%m& Lfc 

fllifflcT LT 0 . SA* 1 7 CfltiAO* 1 5 Oil 
it*L3jWiA»17rtaD 1 fcAPSRl 
IW1 /2 fc^" * fc . T^SGSWH** 5m/secHT 
fc & 0 . fi&* 1 9 <D s pj§a[j8£t5f3^-te'C§ * fc 
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-iff* l^Z t ffftfrh . 
[ o o 2 9 ] 070, mmmmfkft-z-yrx'h&tiK 

a&wfif < % sh+odm&t-tS Ltzm&x'fo & 
a ^xml? h . »a*36i«»BM- & t , t saws 
i gwia^iRfiSMi^iKWi*. EGRyy^ai^if 
i <o?frajttffi *<*fic teT-r * . l*^ i . ifmmm.cn 

X o izfflf&i'ixtf. I« 1 9 1*1 5r»m& E G R#>W3 

it*. ^a*o?!»Bis-[H])Srt*;t*^rflgfc 

=5r*o tt-jt, EGR^x^ai^filco^ina*> SteSE 
Sttft*Sr* < «6fH- * i 4: * . 
[0030] B8(2. NOxfcPM W$,fflt,m-) 

\s-Y*7im*ffii,x^hif. e g r fix *&imm. 1 

R^-7 1 r^K#t*Ci:* { T'&*/c* , ) < NOxtPMO 
V V- Y * 7 it 2 5 %SKiS« S it * i t it 
fc. EGR^x^ai^Sl««S:jnJf6iJ-f*>I4: 

20 x\ mmv%mzj;&ismi9cr)*vt'T->-i,yw 
®m±? hzt i?°mt % o . fiffltt^sft * z t # 

X'£&Ztb%h. 

[003 1] APSI5 1 5«4>'CW^ASli 1 7 CD 
fhJWiaitcSeffi^ii^iS^l 9«)aBS*<fRPl 64>*«5 

fcsas<tfefia!Mf 1 9 (cjfc^wwicw* * ; 1 1 * 

[0032] ^coi 3 C. «IJBMC iitif . ^f£^ 
m l 9tcfctt* e GRy/x^iMfrffi^-- ftc* 

mMz^mhzbmifcbKh. m^x. egr^ 

Xft&mW 1 ^ifl^ 3!RSS»»*Sr A < Wftth Z 
btfX'ZZ. 

[ 0 0 3 3 3 * fc. (MflMHSTfcflfSE GR^RR^ 

40 Srex«-r * >r fc *«ts *fc*^, swiettt»ESj«ff * i fc 

B!Mf 1 9<7)5&m-£Oliit^inij!3-C"#*fc 
to. HM«(i^ttSr*Sm^y)*ifc*ST#*. ^rfc. 
. MaitiPgBl SOI*]@$r. iKTieEGRZ/XAPglil 50 
rtSD l t»Lv^f nott-fittf, EtS^ffiMt-^ 
*fcto, 3?5}<EGRfi; (9) «*J««t*5^T*f«=fl:t 
Ofc^rS. 

[0 0 34 3 £fc. ±IBSE*BB!BT»±. f«f^ 
— fe';ny i^ytaw LfcWco^TSiBJILfc^, 

50 witztiMmztiz i>cox'it%< . mnnmm w 
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») Ktaffl-C** SCOT'S) £. fLT. H9t*TJ: [06] AP»OW£JtL3fc¥*$^OW«*5M 

a (C . I'W 1 6 figfl ( Isf&f 1 9 aJUEB ) <0ftifl7K ( «» T'£> 5 . 

mm) H2t«±at. EGR#xgyxTiiii c<$ [07] ww>aisftfrV'y7 , fe*tiiT*4. 

»7KttiPSI12 1 ) Mill 6rt«C*AU EGRtf [08] #$ra<a^OHfl£j*'*iaT'&4. 

xan±aiM (jmh*ap«2 o ) tint 1 6^<?>»aj [09 j *iraicffi& EGR^jwsaawfl&w-efit 

[0035] Znko MM-tl EGRtfXb<v& 1 010] fi£*<^a««W-MS:ijttEITft i . 
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BASIC-ABSTRACT: 



NOVELTY - An exhaust recirculation gas intake pipe (17), which leads the EGR 
gas from an entrance (15) and an exhaust passage (11) into heat exchanger tubes 
(19), assumes a size correlated to EGR gas flowing capacity as well as engine 
displacement multiplied by a predetermined coefficient. The intake pipe runs 
orthogonal to the entrance. 

DETAILED DESCRIPTION - The EGR gas is cooled upon passing the heat exchanger 
tubes. A cylindrical exit at the EGR gas downstream discharges the gas out of 
the heat exchanger tubes. 

USE - For cooling exhaust recirculation gas . 

ADVANTAGE - Ensures uniform EGR gas flow rate distribution, hence preventing 
reduction in heat transfer rate as well as cooling performance. Allows 
reliable EGR gas cooling without possible cooling water boiling in the heat 
exchange tubes. Enhances engine exhaust performance without causing 
temperature rise or generation of e.g. nitrogen oxide. Raises heat exchange 
efficiency. 

DESCRIPTION OF DRAWING (S) - The figure shows the schematic diagram of an 
exhaust recirculation gas cooling system. 
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